WHAT IS CLAIMED IS : 

A communication network comprising: 
\a master device and a plurality of slave devices connected 
to eachNother through at least one unit of multiplexer in a tree 
form withVthe master device at the vertex for transmitting and 
receiving various types of specific information having a fixed 
length to anoVfrom the devices each other; wherein 

said mastiBr device specifies any of the slave devices via 
the multiplexer according to a round-robin, and then 

the specifi^ slave device transmits the specific 
information for starrsing used for matching the sampling time in 
said master device and eaxecutes specific computing according to 
the specified inf ormatioAf or returning returned from said master 
device according to the specific information for starting. 

2. The communication network according to Claim 1; wherein 
each of said slave devices andXsaid master device transmits a 
general information sampled at Wch of the matched sampling 
tdLming and having a fixed length \n addition to the specific 
information for starting and specif iOi information for returning 
at a predetermined cycle* \ 

3. The communication network accordingVto Claim 2; wherein 
said multiplexer comprises: 

a master- side port for connecting saicL master device 
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thereto and slave-side ports for connecting the plurality of 
slave\devices thereto for mutual communication; 

a master-destined general information receiving unit for 
receiving the general information from said slave-side ports; 
5 a master ^estined specific information receiving unit for 

receiving the specific information for starting from each of said 
slave-side ports and mtoaging the specific information in batch; 

a slave-destined ^broadcasting bus for broadcasting 
information obtained from sai^d master- side port to all of said 
10 slave-side ports; \ 

a master-destined infoinnatioii selecting unit for selecting 
any one of said mater- destined genetal information receiving 
units or said master-destined specifi>c infoirmation receiving 
unit and allowing output to said master Ndevice according to a 
15 prespecified method; and \ 

a master- destined information multiplexing bus for 
outputting the information allowed by saidXmaster-destined 
information selecting unit to said master- side \port - 

20 4 . The communication network according to Claim 3 wierein said 
master-destined information selecting unit \ 

allows output from said master-destined \general 
information receiving unit according to a round-robin when the 
specific information is not received from said slave-side E)ort ; 
25 inhibits outputs of the specific information foA a 
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Lfied period of time decided by a time required for 
transmitlsing the information with a fixed length after start of 
input into said master-destined specific information receiving 
unit when the specific information is received from any of said 
slave-side ports; aKji further 

inhibits new out^'^t from said master-destined general 
information receiving unitSfor the specified period of time and 
allows output from said maste:K;-destined specific information 
receiving unit after passage of rhe specified period of time. 



5. \ The communication network according to Claim 3; wherein 
each oK^said master device and said slave device comprises: 

a general information transreceiving unit for transmitting 
or receiving \he general information; 

a specif xc information transreceiving unit for 
transmitting or rec^ving the specific information; 

a transmission se^cting unit for selecting any one of said 
general information traii^eceiving unit or said specific 



information transreceiving unit and allowing output therefrom 

^ttktd; 
h\< 



according to a prespecified method; and 

executes communications with ^aid multiplexer to which it 
is connected via a transreceiving poin 



6. The communication network according \:o Claim 5; wherein 
said transmission selecting unit \ 
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arrows output from said general inf orination transreceiving 
unit when a\^pecific information sending request has not been 
received from said specific information transreceiving unit; 

inhibits optput from said specific information 
transreceiving unit 6nly for a specified period of time required 
for transmission of th\ information with a fixed length after 
the request is received when the specific information sending 
request has been received, from said specific information 
transreceiving unit ; and further 

inhibits new output from said general information 
transreceiving unit for the specMied period of time and then 
allows output from said specific inf opnation transreceiving unit 
after passage of the specified perio^ of time. 



15 7* The communication network according to Claim 3; wherein 
said multiplexer unit comprises 

a slave-destined information receiving i^nit for receiving 
information from said master- side port; and 

a slave-destined information control uni^ for allowing 
20 output from said slave -destined information req;eiving unit 
according to a prespecified method; and 

accumulates the general information or the\ specific 
information, when the general information or the ^pecifip 
information has been received from said master-side port, for 
25 a specified period of time decided by a period of time required 
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for transmission of the information with a specified length after 
input into sa4'^ slave -destined information receiving unit is 
started, and 

outputs theV accumulated information from said slave- 
5 destined information receiving unit after passage of the 
specified period of time. 

8 • The communication n^work according to Claim 3 ; wherein 
said multiplexer comprises: 
10 a slave-destined generat5ion information receiving unit for 

receiving the general information from said master- side port; 

a slave-destined specific ^formation receiving unit for 
receiving the specific inf ormatior\from said master-side port; 
and 

15 a slave -destined information seJ^cting unit for selecting 

any one of said slave-destined general information receiving unit 
or said slave- destined receiving unit and allowing output to said 
slave devices according to a prespecified\ method; wherein 

said multiplexer allows output from ^id slave-destined 
20 general information receiving unit when the spebif ic information 
has not been received from said master- side part; 

said multiplexer inhibits output of \the specific 
information when the specific information has been received from 
the master- side port for a specified period of tlmk decided by^ 
25 a time required for transmission of the information ^^th a fixed 
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length after 3^lput to said slave-destined specific information 
receiving unit isv started, and further 

said multiplexi^ inhibits new output from said slave- 
destined general informat^ion receiving unit for the specified 
period of time and allows^ output from said slave-destined 
specific information receiving unit after passage of the 
specified period of time. \ 

9. ijhe communication network according to Claim 8; wherein 
said master device and each of said slave devises transmits 
management information with a fixed length to a target device 
at a predetermined cycle; and 

said multip^l^xer further comprises : 

a management \ information transreceiving unit for 
transmitting or receiving the management information; and 

said master- destineoL information selecting unit inhibits 
new output from said management information transreceiving unit 
for the specified period of timfe when the specified information 
has been received from any of saici slave- side ports, and allows 
output from said master- destined specific information receiving 
unit after passage of the specified period of time, and further 
said slave -destined information selecting unit inhibits 
new output from the management informations, transreceiving unit 
for the specified period of time when the specific information 
has been received from said master- side port, and allows output 
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from said slave-destined specific information receiving unit 
afuer passage of the specified period of time. 

10- \The communication network according to Claim 8; wherein, 
5 out of ^11 of said packet multiplexers at least one packet 
multiplexer is replaced with a second multiplexer constituting 
a small-scale communication network; 

said at least one second multiplexer is connected via said 
multiplexer wJLth said master device at the vertex, and one or 
10 more multiplexers are connected to each of said second 
multiplexer accoMing to necessity with a plurality of said slave 
devices connectedX thereto in a tree form; and 

each of saicl second multiplexers does not relay the 
specific inf onnationV behaves as a slave device with respect to 
15 a master device at an ^pper level, and also behaves as a master 
device with respect to e^h of the slave devices at a lower level; 

said master device^ specifies said second multiplexer 
according to a round -robin A and each of said second multiplexer 
transmits the specific information for starting used for matching 
20 the sampling time to said masteV device according to a specified 
order and executes a prespecif :ued operation according to the 
specific information for returning returned from said second 
multiplexer in response to the specirlc information for starting 
to match the sampling time; and further 
25 each of said second multiplexer sspecifies each of said 
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slave>§e5fices via said multiplexer according to a round-robin, 
and each of'^id slave devices transmits information for starting 
used for matching the sampling time to said second multiplexer 
via said multiplexerVaccording to the specified order and also 
executes a specified o^ration according to the specific 
information for returning refined from said second multiplexer 
in response to the specific info^ation for starting to match 
the sampling time. 

10 11 -x The communication network according to Claim 10; wherein 
said second multiplexer comprises: 

a malster-side specific information transreceiving unit for 
transmitting >or receiving the specific information from said 
master- side por\ in place of said master-destined specific 
information receiving unit in said multiplexer; and 

a slave-side specific information transreceiving unit for 
transmitting or receivingsthe specific information from said 
[Slave-side port in place of^^aid slave -destined information 
receiving unit in said multiplexer. 



12. The communication network accordi>^g to Claim 11; wherein 
said master-destined information ^^ecting unit 
inhibits output from said master- side sp^if ic information 
transreceiving unit for the specified period^^^ time when a 
25 specific information sending request has been receivfed from said 
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mas tea;;^- side specific information transreceiving unit; and 

inJtibits new output from said master-destined general 
inf ormation\;eceiving unit for the specified period of time and 
allows output ^^rom said master-side specific information 
transreceiving unxs^ after passage of the specified period of 
time; and 

said slave-destified information selecting unit 
inhibits output froitKsaid slave- side specific information 
transreceiving unit for theS. specif led period of time when a 
specific information sending revest has been received from said 
slave-side specific information \ransreceiving unit; 

inhibits new output from said slave -destined general 
information receiving unit for the specified period of time and 
then allows output from said slave- side specific information 

\ 

transreceiving unit after passage of the \specif led period of 
time . 



13. The communication network according to Claim 8; wherein, 
out of all of s^^id packet multiplexers at least one^^acket 
multiplexer is repla^ced with a third multiplexer constituting 
a small-scale communication network; 

at least one of s^d third multiplexers is connected 
thereto via said multiplexer wS^h said master device at the vertex , 
and further a plurality of said sdave devices are connected via 
said third multiplexer and one or rt^re multiplexers according 
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to necessity in a tree form with a second master device functioning 
as a mas^fear device in the small-scale communication network 
provided at tlje vertex; 

said mast^t;^ device specifies each of said slave devices 
via said multiplexe^Sand said third multiplexer according to a 
round-robin, and each >^f said slave devices transmits the 
specific information for staging used for matching the sampling 
time to said master device according to the specified order, and 
executes a specified operation according to the specified 
information for returning returned from said master device in 
response to the specific information f or\^starting to match the 
sampling time , 



14. The^communication network according to Claim 13; wherein 
15 said third inultiplexer has a second master- side port for 
connecting saidv^ second master device thereto for mutual 
communications, ancT^urther comprises , in addition to components 
of the multiplexer, 

a second master- sideNnaster-destined general infoirmation 

v 

20 receiving unit for receiving rhe general information from said 
second master-side port to said master- side port; 

\ 

a second master-side slave -de seined general information 
receiving unit for receiving the genera\^^ information from said ^ 
second master-side port to said slave-siofe port; 

\ 

25 a master-side second master-destined general information 
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receiviKa unit for receiving the general information from said 
master- side^©ort to said second master- side port; 

a slave-sade second master-destined general information 
receiving unit f orvreceiving the general information from said 
slave-side port to the second master-side port; 

a second master-destined information selecting unit for 
selecting any one of said master-side second master-destined 

\ 

general information receiv3>ng unit or said slave -side second 
master-destined general information receiving unit and allowing 
output therefrom; and 

a second master-destined information multiplexing bus for 
outputting information allowed by said second master-destined 
information selecting unit to said s^^ond master- side port. 

15. Tnte communication network according to Claim 14; wherein 
said master\destined information selecting unit 

inhibits\putputs of the specified information for the 
specified period olf time when the specific information has been 
received from any ofNsaid slave-side ports; 

inhibits new output from said master- destined general 
information receiving un\t as well as from said second 
master- side master- destined general information receiving unit 
for the specified period of time\and allows outp from said 
master-destined specific inf ormation \^ceiving unit for passage 
of the specified period of tim ; and 
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Syaid slave-destined information selecting unit 
inhibits output of the specific information for the 
specified period of time when the specific information has been 
received frcxn said master- side port; 
5 inhibire new output from said slave -destined general 

information receiving unit as well as from said second 
master- side slave -destined general information receiving unit 
for the specif iem period of time and allows output from the 
slave-destined specific information receiving unit after passage 
10 of the specified perYod of time; and 

said second masTier-destined information selecting unit 
allows output from saxd master- side second master-destined 
general infonnation receiving unit as well as from said 
slave-side second master-deatined general information receiving 
15 unit according to a round-rolDin . 

16. The communication network according to Claim 13; wherein, 
in place of said master device, there are provided: 

a switch for switching the general information; 
20 a third master device for transmitting or receiving the 

specified information; and \ 

at least one fourth multiplexer coiinected to said switch; 
and \ 

said third master device specifies each of said slave 
25 devices via said multiplexer, said fourth multiplexer, and said 
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third multiplexer according to a round-robin, and then each of 
said slavey devices transmits the specific information for 
starting useck f or matching the sampling time to said master device 
according to a ispecif ied order and executes a specified operation 
5 according to theNspecif ic information for returning returned from 
said master devic^ in response to the specific information for 
starting to match the sampling time. 

17. The communication network according to Claim 16; wherein 

10 said fourth multiplexer nas an switch- side port for connecting 
the switch thereto to relawnutual communications , and comprises : 
a switch -destined general information receiving unit in 
place of said master- destinedVeneral information receiving unit 
for discretely receiving the general information from each of 

15 said slave- side ports; \ 

a switch-side slave -de s-rined general information 
receiving unit in place of saicL slave -destined general 
information receiving unit for receiving the general information 
from said switch- side port; and \ 

20 a third master-destined informatiM control unit for 

controlling said master-destined specific in^rmation receiving 
unit and allowing output to said third master >device according 
to a specified method in place of said imster-destined 
information selecting unit; and further comprisesy in addition 

25 to components of the multiplexer, \ 
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a swSs1:ch- destined information selecting unit for selecting 
one of said \witch-destined information receiving units and 
allowing output Vtheref'rom . 



18. The communicat\on network according to Claim 17; wherein 
said master-destined iAformation control unit 

accumulates the sptecified information in said master- 
destined specific information receiving unit for the specified 
period of time when the specified information has been received 
10 from said slave-side port, anc 

outputs the specified ibformation from said master- 
destined information receiving \unit after passage of the 
specified period of time; and 

said switch-destined inf ormal5d.on selecting unit allows 
15 output from said switch-destined \general receiving unit 
according to a round-robin; and 

said slave-destined information stelecting unit 
inhibits output from said slav«f- destined specific 
information receiving unit for the specif ied\period of time when 
20 the specific information has been received ^om said master- 
side port, 

inhibits new output from said slave-destslned general 
information receiving unit for the specified period of time, and 
allows output from said slave -destined \specific 
25 information receiving unit after passage of the specif ied period 
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19. The communication network according to Claim 13; wherein, 
in place o!f said master device, there are provided: 

a switch for switching the general information and the 



specific information; and 

\ 

iStt-- 

Lons; a 



a third master device for transmitting or receiving the 
specific informations; and 

said third master device specifies each of said slave 
devices via said switch^ said multiplexer, and said third 
multiplexer according to a\round- robin , and then each of said 
slave devices transmits specific information for starting used 

\ 

for matching the sampling time to said master device and executes 
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a specified operation according to, the specific information for 
returning returned from said master device according to the 
specific information for starting toXmatch the sampling time. 

20. The communication network according to Claim 19; wherein 
said switch comprises a switching unit for ©^putting information 
allowed by said master- destined informatiom control unit to a 
slave-side port as an destination in place of said a slave- 



destined general information receiving unit, said master- side 
second master-destined general information recei^^ing unit, said 
second master-side master-destined general \information 
receiving unit, said second master-side slave-destined general 



information receiving unit, said master-destined general 
information receiving unit, said second master-side port, said 
broadcasting bus, Wid multiplexing bus, and said second 
master-destined inf orilaation multiplexing bus in said third 
multiplexer. 
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21- The communication network according to Claim 20; wherein 

\ 

said master-destined informatibn control unit 

accumulates the specif iedXinformation in said master- 
destined specific information receiving unit for the specified 
period of time when the specified information has been received 
from said slave- side port and outputs Tihe specific information 



from said master- destined specific inf oirniation receiving unit 
after passage of the specified period of\<ime; and said second 
master-destined information selecting unit\ 

inhibits output from said slave-afestined specific 
information receiving unit for the specified peViod of then when 
the specific information has been received fro^ said master- 
side port; 

inhibits new output from said second mas'^er- destined 
general information receiving unit for the specified period of 
time and allows output from said slave-destined \specific 
information receiving unit after passage of the speqif ie\jl period 
of time . 
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22. The communication network according to Claim 1; wherein 
information treiixsmitted from or received by each device is 
variable in the leh^th, and 

in this case, specified period of time during which 

output of the specific infts^ation from each device is inhibited 
is restricted within a time frarqe decided by a time prespecif led 
for transmitting information witn\ the maximum length. 
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